Southern highbush cultivars are extending the range of commercial blueberry production further south in the U.S. due to their low winter chill requirement, late spring bloom, and early fruit production; however, little is known about their susceptibility to diseases. These studies are part of a series whose objective is to compare the susceptibility of southern highbush blueberry cultivars to two diseases common to the southern U. S.: stem blight, caused by the fungus Botryosphaeria dothidea, and Phytophthora root rot caused by the fungus Phytophthora cinnamomi.
INTRODUCTION
The range of commercial blueberry production in the southeastern United States is being extended further south due to the development of southern highbush cultivars, tetraploid hybrids between Vaccinium corymbosum and various blueberry species native to the southeastern U. S. These cultivars are desirable because of their low winter chill requirement, late spring bloom, and early fruit production; however, little is known about their susceptibility to insects and diseases. In Florida, Phytophthora root rot and stem blight are major causes of death of southern highbush blueberry plants (Lyrene and Crocker, 1991) .
Phytophthora root rot, caused by the fungus Phytophrhora cinnamomi, is a serious disease of highbush blueberry while rabbiteye blueberry (V. ashei) cultivars commonly grown in the southeastern U.S. are less susceptible to this disease (Milholland, 1995b) . Phytophthora root rot is most severe when blueberries are grown in wet soils with poor drainage. The initial infection on the plants may occur in nursery beds, in container yards when pots are set on poorly drained areas, or in fields infested with the pathogen. Symptoms of Phytophthora root rot are small, yellow or red leaves, lack of new growth, root necrosis, and a smaller than normal root system. In a previous five year study, Smith (2002) compared the susceptibility of southern highbush cultivars to root rot by growing the plants in soil infested with P. cinnamomi and determined that 'Gulf Coast' was more resistant to root rot than 'Cooper', 'Magnolia', 'Marimba', 'Misty', 'Pearl River', and 'Reveille'. In a second study of 15 southern highbush cultivars (Smith, 2002) , 'Georgiagem', 'Star', and 'Gulf Coast' were as vigorous after two years growth in root rot infested soil as the resistant rabbiteyc 'Tifblue', while 'Jewel', 'Sharpblue', 'Santa Fe', 'Emerald', 'Sapphire', 'Southmoon', and 'Windsor' were the least vigorous cultivars. Three studies were initiated in 2000, 2001, and 2003 Stem blight, caused by the fungus Botryosphaeria dothidea, is a widespread and destructive disease of highbush and rabbiteye blueberries grown in the southeastern U. S. (Milholland, 1995a) . Losses are most severe in young fields where plants often become infected and die in the first two years (Milholland, 1972) . In older fields stem blight is most commonly seen as a dieback of one or more canes in a bush; however, mature bushes of susceptible cultivars, such as 'Tifblue', sometimes die from stem blight infection (Smith, 1997) . Botryosphaeria doihidea infects blueberry stems through wounds such as those caused by herbicide injury, winter injury, pruning and mechanical harvesters (Milholland, 1972; 1995a) . Drought stress also predisposes plants to stem blight (Cline, 2002; Milholland, 1972) . The recommended control for stem blight is to prune out diseased canes during the winter and avoid wounding the plants.
Stem blight resistance is a primary objective of most southern blueberry breeding programs (Ballington et al., 1993; Cline, et al., 1993; Gupton and Smith, 1989) , in which selection of resistant genotypes usually relies on natural infection of seedlings in field trials (Buckley1990; , Creswell and Milholland, 1987) . Smith (2004) used a detached stem assay compare the susceptibility of 23 southern highbush blueberry cultivars to stem blight. 'Pearl River', 'Emerald', and 'Star' developed lesions shorter than those on the susceptible rabbiteye, 'Tifblue', and were classified as resistant. Cultivars with lesions as long or longer than 'Tifblue' were classified as susceptible and included 'Legacy', 'Gulf Coast', Cooper', 'Jubilee', 'Biloxi', 'O'Neal', 'Magnolia', and 'Reveille'. The objective of the current study was to further evaluate the relative susceptibility of southern highbush cultivars to stem blight using the detached stem assay. 
MATERIALS AND METHODS

Root
Stem Blight Study
Fresh B. dothedia isolates were obtained from symptomatic southern highbush blueberry cultivars growing in research plots at Poplarville, MS about one month prior to the initiation of the study. Fungal cultures were maintained on acidified potato dextrose agar and transferred every 14 to 21 days. Inoculum consisted of 2mm square mycelial blocks cut from 10-to 15-day-old A-PDA cultures of two virulent isolates, B2 and B5.
Assay stems were collected from 2-to 12-year-old southern highbush cultivars grown in the field or in containers at Poplarville, MS. Succulent, partially hardened-off stems (Creswell and Milholland. 1987) . 150 mm or more in length, were cut from the bushes. r immersed in water, and held at 4°C overnight. All leaves were removed from each stem except the terminal three, and the stem was disinfested by immersing for 15 minutes in a 10% bleach solution followed by three rinses in sterile distilled water. Stems collected from each cultivar were evenly divided among the two isolates and the non-inoculated control treatments. Within each cultivar, stems were randomly assigned to each treatment. Each stem was surface wounded -75 mm from the terminal using a scalpel, and the block of mycelial inoculum was secured to the wound using parafilm. The base of each inoculated stem was inserted about 25 mm deep into moistened, sterilized sand in 150 x 25 mm tissue culture tubes. The tubes wereplaced in a randomized complete block design in racks, and the stems were incubated at 25 C in a moist chamber at 100% RH for 15 days. The parafllm and inoculum block were removed after 15 days and lesion length was measured.
Statistical Analysis Data were analyzed with an analysis of variance using the "proc gim" command of the statistical analysis software SAS 8.2 (SAS Institute Inc., 1999). Least Significant Difference (LSD) values were calculated to compare reactions of individual genotypes.
RESULTS AND DISCUSSION
Root Rot Studies
The most vigorous cultivars after 11 months growth in the 2000 root rot study were 'Tifblue', 'Bluecrisp'. and 'Star' (Table IA) . The least vigorous were 'Biloxi', 'Legacy', 'Sharpblue', and 'Gulf Coast'. Since the growth ofplants in this field was so poor, the entire planting was destroyed and the field was replanted in late 2001. Plants of cultivars in the noninfested field in 2001 in general were more vigorous than those in the Phytophthora spp. infested field (Table 1 B (Table IC) . Due to the death or very poor vigor of so many plants in these root rot trials after less than a year in the field, no attempt was made to determine if the roots of dying plants were infected with Phytophthora spp. Overall it has been very difficult to establish southern highbush cultivars in either the infested or non-infested fields. However, several cultivars were more vigorous than others in two or three of the three trials including 'Star', 'Bluecrisp', 'O'Neal', 'Jewel', 'Jubilee', 'Southmoon', and 'Misty'.
Stem Blight Study
There were no differences in average lesion length across all cultivars due to isolate (Table 2 ). Lesion length of inoculated stems (51 mm) was significantly greater than that of non-inoculated stems (13 mm). There was a significant isolate x cultivar interaction in lesion length among the 21 cultivars. Cultivar reaction was based on a comparison of lesion length to that of the susceptible rabbiteye, 'Tiffilue'. Cultivars with lesions shorter than those of 'Tifblue' were considered resistant to stem blight and included 'Pearl River', 'Southmoon'. 'Marimba', 'Star', 'Sebring', 'Ozarkblue', 'Georgiagem', 'Sapphire'. 'Bluecrisp', 'Misty', and Emerald'. Cultivars with lesions equal to those of'Tifblue' were rated susceptible and included 'Gulf Coast', 'Biloxi', 'Magnolia', 'Jubilee', 'Cooper', 'Legacy', and 'O'Neal'. Only 'Reveille' had lesions longer than those of 'Tifblue', and it was classified as very susceptible.
Ii
CONCLUSIONS
Southern highbush cultivars require more attention during establishment than rabbiteye cultivars. Since these cultivars generally are very susceptible to Phytophthora root rot, it is critical to avoid planting sites that have had previous problems with root rot or that have poor surface or internal soil drainage. Plants should be established on raised beds, and watered regularly to avoid stress, but should not be over-watered. Plants should be pruned to remove excess wood and to promote proper fruit loads. pn1Results of these studies suggest that selection of the best-adapted or most vigbrous cultivars may be an important component of a good disease control program for Phytophthora root rot and Botryosphaeria stem blight of southern highbush blueberry. For Phytophthora root rot; increased vigor of plants, manifested both in infested and fumigated soils, appears to promote greater plant growth in the presence or absence of disease. This suggests that .vigor itself may be a component of multigenic field resistance or tolerance, and that cultivars which manifest the greatest vigor may exhibit the greatest persistence and productivity in the presence of disease. Growers and breeders can use this information when selecting which cultivars to grow or use in a breeding program. Disease reaction based on lesion length in comparison to 'Tifblue': R = resistant, lesion length shorter than 'Tifblue'; S= susceptible, lesion length not different from 'Tifblue'. 2Mean lesion length of two isolates (12 stems). 3Mean lesion length of six stems. 'Mean lesion length of three stems inoculated with agar block.
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